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stimates suggest that as many as 1 in 8 people will
be treated for depression at some point in their
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lifetimes. Therefore, the need for effective treatments of
depression cannot be overstated.1 Historically, successful
treatment of depression was equated with treatment re-
sponse, typically a 50% reduction in symptoms as mea-
sured by such rating instruments as the Hamilton Rating
Scale for Depression (HAM-D). However, an increasing
number of physicians have become dissatisfied with such
a standard. Treatment response is being replaced by
the standard of symptom remission or patient wellness,
which can be considered the new criterion for successful
treatment of depression.2 Wellness is usually defined as
full remission of symptoms and a complete restoration of
psychosocial functioning. A common operational defini-
tion is a score ≤ 7 on the HAM-D-17.3

Antidepressant monotherapy is used more often than
other therapies to achieve remission of depressive symp-
toms. Although most patients with depression respond
positively to antidepressant treatment, between 20% and
40% of patients exhibit only a minimal response.4 If
patients with a depressive disorder receive little or no ben-
efit from normally effective treatments, then a diagnosis
of treatment-resistant depression may be warranted. For

those who receive little benefit from conventional antide-
pressant strategies, novel treatments are being developed.

Although many prospective therapies for treatment-
resistant depression are pharmacologic, some are not.
For example, vagus nerve stimulation (VNS), which has
shown some benefit as a treatment for seizures,5,6 and
transcranial magnetic stimulation (TMS)7–10 are being de-
veloped as treatments for resistant depression. However,
their integration into a comprehensive treatment strategy
remains in the distance.

Novel combination pharmacotherapies offer a more
immediate potential for benefit for those with treatment-
resistant depression. Although the terms combination and
augmentation are sometimes used interchangeably, a dis-
tinction can be made. Generally, combination refers to the
use of more than 1 type of disease-specific treatment to
treat a particular illness; in the case of treatment-resistant
depression, this would involve combining 2 different anti-
depressants. Augmentation, in this case, refers to the addi-
tion of a non-antidepressant medication (e.g., lithium or
thyroid hormone) to an antidepressant.

An increasing amount of evidence suggests that pa-
tients with treatment-resistant depression respond favor-
ably to combination and augmentation therapies. This evi-
dence suggests that such pharmacologic therapies could be
included in the armamentarium from which clinicians and
physicians draw to produce symptom remission and in-
duce patient wellness.

COMBINATION STRATEGIES

Combination therapies ostensibly produce their thera-
peutic benefit by adding an additional neurochemical ac-
tion that is either different or greater than that seen with a
monotherapy. However, it is not always clear what mecha-
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nisms are responsible when combination treatment is ef-
fective. Three explanations of why a combination therapy
results in positive treatment response are possible. First, in
cases where a second medication is added to an ineffective
antidepressant, the added medication may induce chemical
mechanisms of action that may be entirely responsible for
the observed clinical benefit, which would imply that the
original antidepressant played no causal role in producing
the response. Second, the addition of another drug, for ex-
ample, adding a primarily noradrenergic agent to an agent
that affects the serotonin system may produce mechanisms
of action that are distinct from those of the original anti-
depressant. In this case, the addition of the mechanisms of
the 2 agents would produce greater benefits for the patient.
Third, adding a second drug to an antidepressant that is
already being administered may induce a genuinely syner-
gistic mechanism that is irreducible to the discrete mecha-
nisms associated with each agent. However, without dis-
continuing the originally prescribed medication or having
a clear understanding of the neurochemical mechanisms
caused by particular agents, it is difficult to determine
which of the explanations is applicable. Fortunately, the
benefits of combination therapies do not depend on a com-
plete understanding of the biological or chemical mecha-
nisms that produce them.

Early indications that combined mechanisms could pro-
duce enhanced therapeutic benefits came from studies11,12

showing that certain tricyclic antidepressants (TCAs)
seemed to have a greater therapeutic effect than some se-
lective serotonin reuptake inhibitors (SSRIs), at least in
severely depressed patients.

Also, the combination of a norepinephrine reuptake in-
hibitor (NRI) in conjunction with SSRIs was shown to be
more effective than the use of either an NRI or SSRI
alone.13,14 The findings of these early reports were repli-
cated by a series of subsequent studies15–17 that supported
the effectiveness of combining NRIs and SSRIs. More re-
cent research has shown that medications that have both
serotonergic and noradrenergic effects, such as mirtaz-
apine18 and venlafaxine19,20 can produce beneficial effects
in patients who are nonresponsive to SSRIs. Evidence of
this kind seems to support the idea that using drugs in
combination can induce more numerous mechanisms of
action and can produce greater effects in patients with
treatment-resistant depression than could have been
achieved by using a single agent that only affects a single
chemical mechanism.

AUGMENTATION STRATEGIES

Lithium
An overwhelming amount of evidence indicates that

lithium augmentation of antidepressants is an effective
strategy for treating resistant depression. This was sup-
ported by a recent meta-analysis21 of 9 placebo-controlled

studies which concluded that lithium augmentation of
conventional antidepressants is an effective strategy in
treatment-resistant depression. Other research22–25 into
lithium augmentation seems to corroborate the findings
of this meta-analysis. For example, Baumann and col-
leagues25 conducted a study of the efficacy of lithium
augmentation of citalopram in patients with treatment-
resistant depression. Twenty-four patients were randomly
assigned to groups being treated under double-blind con-
ditions with lithium and citalopram or citalopram plus pla-
cebo. After 7 days, 6 of 10 patients being treated with
lithium and citalopram responded to lithium augmenta-
tion, whereas only 2 of 14 patients responded to citalo-
pram plus placebo. However, despite data to support the
efficacy of lithium augmentation, anecdotal reports sug-
gest this treatment strategy is underutilized.

Thyroid Hormone
Research also shows that there are other promising

augmentation therapies, such as administering TCAs with
thyroid hormone. Evidence from early open trials sup-
ported the efficacy of augmenting TCAs with triiodothy-
ronine (T3).

26 These preliminary results were reinforced by
controlled data, such as the placebo-controlled study of
Joffe et al.,27 which tested the efficacy of T3 and lithium in
51 patients with TCA-resistant depression. The study
found a 59% response in patients receiving T3 in addition
to TCAs, which was comparable to the 53% response to
lithium augmentation of TCAs. Both were superior to pla-
cebo, which only produced a response in 19% of cases.
Unfortunately, studies on thyroid augmentation of SSRIs
or monoamine oxidase inhibitors (MAOIs) are lacking,
and therefore further research in this area is needed.

Antipsychotics
Conventional antipsychotics produce fairly small ef-

fects as monotherapies of depression, but are especially
effective in those patients who also present psychotic
symptoms. Robertson and Trimble28 reviewed 34 double-
blind trials of antipsychotics prescribed for antidepressant
effect and found that typical antipsychotics deliver a mod-
est benefit. However, the risk of adverse effects such as
tardive dyskinesia makes typical antipsychotics an unac-
ceptable therapy and complicates their use as a mainte-
nance treatment.

An increasing body of data has suggested that novel
antipsychotics may be effective agents when used as a
monotherapy or combination treatment for depression.
The benefit of novel agents in bipolar or schizoaffective
disorder is well-documented.29–34 Augmenting antidepres-
sants with atypical antipsychotics has produced some
striking results. For example, Ostroff and Nelson35 found
that patients who were nonresponsive to at least one SSRI
(either fluoxetine or paroxetine), as well as many who
were nonresponsive to prior combination therapies, ben-



© COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC.

Richard C. Shelton

16 J Clin Psychiatry 2003;64 (suppl 2)

efited dramatically from the addition of risperidone to
continued administration of the SSRI. Results were mea-
sured by the HAM-D scale, and all patients had scores ≤ 4
within 1 week of the addition of risperidone to their treat-
ment regimen (Table 1).

My colleagues and I36 conducted an 8-week double-
blind study of 28 depressed patients without psychotic
symptoms who did not respond to fluoxetine. The patients
were randomly assigned to treatment with olanzapine plus
placebo, fluoxetine plus placebo, or olanzapine plus fluox-
etine. The primary treatment outcome measure was the
Montgomery-Asberg Depression Rating Scale. This study
showed that there was a rapid and sustained beneficial ef-
fect in 60% of patients during the 8-week acute treatment

phase, which continued in the 8-week follow-up phase
(Figure 1). Neither the continuation of fluoxetine alone
nor olanzapine alone produced effects similar to those pro-
duced by the combination of olanzapine and fluoxetine.

A follow-up study by Dubé and colleagues37 was con-
ducted with nearly 500 patients with treatment-resistant
major depression. Patients were randomly assigned to 4
groups after prior failure with an SSRI or inadequate re-
sponse to prospective treatment with nortriptyline. Each
group received either olanzapine plus placebo, fluoxetine
plus placebo, a combination of olanzapine plus fluoxetine,
or a continuation of nortriptyline. Data showed that the
combination of olanzapine and fluoxetine rapidly pro-
duced a therapeutic benefit. However, it did not differ
from other groups at endpoint. Compared with our origi-
nal trial,36 this study37 used appreciably lower doses of
both fluoxetine and olanzapine. In the Dubé et al.37 study,
the mean daily dose of olanzapine was 8 to 8.5 mg/day and
the mean daily dose of fluoxetine was 36.5 mg/day, in con-
trast to 12 mg/day and 50 mg/day respectively in our
study.36 Ultimately, the cause of the differences in the re-
sults of the 2 studies is unclear; but, given that olanzapine
has been found to demonstrate greatest efficacy in psycho-
sis when the daily dosage is between 10 to 15 mg/day, the
reduced performance of the combination treatment in the
Dubé et al.37 study may have been a result of low daily
doses of olanzapine or fluoxetine. A large-scale study that
administers sufficiently higher doses of olanzapine is
needed to clarify the issues.

Although data suggest that the combination of olanza-
pine and fluoxetine yields therapeutic benefits, there is
little clinical evidence to suggest that the effect is peculiar
to this combination. Further research into other combina-
tions of atypical antipsychotics and antidepressants also
is needed.

Despite the apparent effectiveness of some combina-
tions of novel antipsychotics and antidepressants, re-
searchers have been unable to come to a consensus on the

Table 1. Time to Risperidone Augmentation Responsea

Patient Prior Treatment HAM-D Score Time to
No. SSRI Trial in This Episode Risperidone Dose Pre-Risperidone Post-Risperidoneb Response

1 Fluoxetine 20 mg for 6 wk None 0.5 mg hs for 1 day, 19 0 1 d
increased to 1 mgc

2 Fluoxetine 20 mg for 2 mo Prior trial of desipramine 0.5 mg 17 2 2 d
3 Paroxetine 20–30 mg for 8 wk Prior trial of sertraline 0.5 mg for 1 day, 27 ...d 1 wk

increased to 1 mg
4 Fluoxetine 20–40 mg for 8 wk 3 prior trials 0.5 mg hs 21 3 4 d
5 Fluoxetine 20 mg for 4 mo Prior trial of sertraline 0.5 mg hs 18 6 1 wk
6 Paroxetine 20 mg for 2 wk None 1.0 mg hs 20 4 1 wk
7 Paroxetine 10 mg for 2.5 wk Prior trial of alprazolam 0.5 mg bid 26 4 2 d

0.25 mg qid
8 Fluoxetine 20 mg for 12 wk None 0.5 mg hs 16 0 2 d
aAdapted with permission from Ostroff and Nelson.35 Abbreviations: HAM-D = Hamilton Rating Scale for Depression, SSRI = selective serotonin
reuptake inhibitor.
bHAM-D performed at first follow-up visit; time to response based on patient’s report of when major change occurred.
cDose increased by the patient because of apparent benefit.
dNo return visit and no HAM-D score obtained; patient and referring psychiatrist noted complete remission.

Figure 1. Weekly Change From Baseline in Response Rate
(last observation carried forward) for Patients Treated With
Fluoxetine, Olanzapine, or a Combination of Botha,b

aReprinted with permission from Shelton et al.36

bCombination superior to fluoxetine or olanzapine (p < .05, repeated
measures analysis of variance).
cSignificantly superior to fluoxetine (p < .05, t test with Bonferroni
correction) and olanzapine (p < .05, t test with Bonferroni correction).
dSignificantly superior to fluoxetine (p < .05, t test with Bonferroni
correction) but not olanzapine (p < .05, t test with Bonferroni
correction).
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best account of the mechanisms of action of these drugs.
However, viable hypotheses of the causal processes re-
sponsible for the benefits of combinations of atypicals
and antidepressants have been developed. For example,
novel antipsychotics are potent serotonin-2A receptor an-
tagonists, which is similar to the effects of some antide-
pressants. The effect could explain the additive effect on
depression.

Other hypotheses draw upon data that suggest that sero-
tonin binding to 2C receptors inhibits the release of dopa-
mine and norepinephrine in the frontal cortex. Preventing
serotonin from binding to 2C receptor sites may result in
increased dopamine levels in, for example, the prefrontal
cortex and nucleus accumbens. Novel antipsychotics also
have serotonin-2C blocking effects. As a result, the combi-
nation of novel antipsychotics and SSRIs antagonize sero-
tonin receptors and elevate frontal cortex dopamine levels,
thus producing a potentially greater therapeutic effect. Re-
search by Zhang et al.38 showed that the combination of
fluoxetine and olanzapine was associated with increased
levels of dopamine and norepinephrine in the frontal cor-
tex of rats, which lends credence to these ideas.

Other Pharmacologic Augmentation
Limited and sometimes contradictory evidence sug-

gests that patients may benefit from the augmentation
of SSRIs using the serotonin-1A partial agonist buspi-
rone.39–41 Other augmentation therapies exist but have lim-
ited support or have produced mixed results. Among them
is augmenting antidepressants with anticonvulsants, such
as carbamazepine, which has shown variable effects in un-
controlled reports.42–44 Other strategies include the aug-
mentation of TCAs or MAOIs with psychostimulants such
as dextroamphetamine or methylphenidate45,46 and estro-
gen augmentation of antidepressants in women with resis-
tant depression.47

COGNITIVE THERAPY

Evidence relevant to the efficacy of cognitive therapy is
limited, but preliminary data suggest potential benefit.
Keller et al.48 have shown that patients treated with a com-
bination of cognitive behavioral-analysis system of psy-
chotherapy (CBASP; a variation of cognitive therapy) and
nefazodone had a greater effect in patients with chronic
depression than either modality given singly.  Similar re-
sults were produced by a study49 of depressed elderly out-
patients. These and other data indicate that cognitive
therapy and related treatments may produce benefit in
treatment-resistant depression.

CONCLUSION

Most patients being treated for depression will respond
well to conventional monotherapies. For those who do

not, novel combination and augmentation therapies are
important tools for the effective management of treatment-
resistant depression. Although novel nonpharmacologic
treatments such as VNS and TMS are being developed to
supplement the treatment options physicians currently
have, these remain relatively distant therapeutic prospects.
Pharmacotherapies currently offer the widest array of
proven and promising approaches to treatment-resistant
depression.

Although some combination therapies, such as lithium
augmentation of antidepressants, enjoy a wealth of data
supporting their potential efficacy, more recent strategies,
such as novel antipsychotic augmentation of antidepres-
sants, have fewer but nevertheless exciting data supporting
theirs.

Pharmacotherapies, psychotherapies, and combinations
may someday be integrated into comprehensive treatment
strategies, such as treatment algorithms, and could change
the face of depression therapy. Algorithmic treatment strat-
egies allow physicians to uniformly employ research-
based therapies with demonstrated effectiveness that may
increase the likelihood that depression will remit. The sys-
tematic application of well-tested therapies organized into
treatment algorithms may help to stave off the therapeutic
nihilism that sometimes emerges in both patients and
their physicians when both have endured a series of failed
treatments.

Drug names: alprazolam (Xanax and others), buspirone (BuSpar and
others), carbamazepine (Tegretol, Carbatrol, and others), citalopram
(Celexa), desipramine (Norpramin and others), dextroamphetamine
(Dexedrine, Dextrostat, and others),  fluoxetine (Prozac and others),
methylphenidate (Ritalin, Concerta, and others), mirtazapine (Remeron),
nefazodone (Serzone), nortriptyline (Aventyl, Pamelor, and others),
olanzapine (Zyprexa), paroxetine (Paxil), risperidone (Risperdal),
sertraline (Zoloft), triiodothyronine (Cytomel and others), venlafaxine
(Effexor).

Disclosure of off-label usage: The author of this article has determined
that, to the best of his knowledge, buspirone, dextroamphetamine, tri-
iodothyronine, and methylphenidate, mentioned in this article, are not
approved by the U.S. Food and Drug Administration for the treatment of
depression; carbamazepine is not approved for the treatment of depres-
sion and bipolar disorder; and olanzapine, risperidone, and lithium are
not approved for the treatment of resistant depression.
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